Assessment of competitive and mechanism-based inhibition by clarithromycin: use of domperidone as a CYP3A probe-drug substrate and various enzymatic sources including a new cell-based assay with freshly isolated human hepatocytes.
Clarithromycin is involved in a large number of clinically relevant drug-drug interactions. Discrepancies are observed between the magnitude of drug interactions predicted from in vitro competitive inhibition studies and changes observed clinically in the plasma levels of affected CYP3A substrates. The formation of metabolic-intermediate complexes has been proposed to explain these differences. The objectives of our study were: 1) to determine the competitive inhibition potency of clarithromycin on the metabolism of domperidone as a CYP3A probe drug using human recombinant CYP3A4 and CYP3A5 isoenzymes, human liver microsomes and cultured human hepatocytes; 2) to establish the modulatory role of cytochrome b5 on the competitive inhibition potency of clarithromycin; 3) to demonstrate the clarithromycin-induced formation of CYP450 metabolic-intermediate complexes in human liver microsomes; and 4) to determine the extent of CYP3A inhibition due to metabolic-intermediate complex formation using human liver microsomes and cultured human hepatocytes. At high concentrations (100 µM), clarithromycin had weak competitive inhibition potency towards CYP3A4 and CYP3A5. Inhibition potency was further decreased by the addition of cytochrome b5 (9-19%). Clarithromycin-induced metabolic-intermediate complexes were revealed by spectrophotometry analysis using human liver microsomes while time- and concentration-dependent mechanism-based inhibitions were quantified using isolated hepatocytes. These results indicate that mechanism-based but not competitive inhibition of CYP3As is the major underlying mechanism of drug-drug interactions observed clinically with clarithromycin. Drug interactions between clarithromycin and several CYP3A substrates are predicted to be insidious; the risk of severe adverse events should increase over time and persist for a few days after cessation of the drug.